Challenges in embedding numeracy throughout the curriculum in three Queensland secondary schools by Carter, Lyn et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Carter, Merilyn Gladys, Klenowski, Valentina, & Chalmers, Christina
(2015)
Challenges in embedding numeracy throughout the curriculum in three
Queensland secondary schools.
The Australian Educational Researcher, 42(5), pp. 595-611.
This file was downloaded from: https://eprints.qut.edu.au/87818/
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
https://doi.org/10.1007/s13384-015-0188-x
Challenges in embedding numeracy throughout the curriculum in 
three Queensland secondary schools. 
 
Merilyn Gladys Carter, Valentina Klenowski, Christina Chalmers 
Department of Education, Queensland University of Technology, Brisbane, Australia 
  
Abstract 
The Australian Curriculum identified seven General Capabilities, including numeracy, to be embedded in 
all learning areas.  However, it has been left to individual schools to manage this.  Whilst there is a growing 
body of literature about pedagogies that embed numeracy in various learning areas, there are few studies from 
the management perspective.  A social constructivist perspective and a multiple case study approach were used 
to explore the actions of school managers and mathematics teachers in three Queensland secondary schools, in 
order to investigate how they meet the Australian Curriculum requirement to embed numeracy throughout the 
curriculum.  The study found a lack of coordinated cross-curricular approaches to numeracy in any of the 
schools studied.  It illustrates the difficulties that arise when teachers do not share the Australian Curriculum 
cross-curricular vision of numeracy.  Schools and curriculum authorities have not acknowledged the challenges 
for teachers in implementing cross-curricular numeracy, which include: limited understanding of numeracy; a 
lack of commitment; and inadequate skills.  Successful embedding of numeracy in all learning areas requires: 
the commitment and support of school leaders, a review of school curriculum documents and pedagogical 
practices, professional development of teachers, and adequate funding to support these activities. 
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Introduction 
Recent developments in Australian school education have placed numeracy (together with literacy) at the 
forefront of what Australian schools must do.  However, it has been left to individual schools to decide how to 
do this.  Although there is a growing body of literature focusing on teacher pedagogy, there are few studies of 
this issue from the management perspective.  This paper reports on a doctoral study that, in part, considered the 
actions, in relation to numeracy, of management and teachers in three Queensland secondary schools (Carter 
2014). 
Background 
Australia has not been immune from global reforms in school curriculum and assessment.  The results of 
international testing (for example, OECD 2013) have led to concerns that Australian school outcomes were 
falling behind those of other nations, especially in the region of Asia.  Consequently, successive Australian 
Governments have focused on the standardisation of school education throughout Australia, including the 
development of an Australian Curriculum (2014a) by a statutory authority called the Australian Curriculum 
Assessment and Reporting Authority (ACARA), responsible for the national coordination of school curriculum, 
assessment and reporting (ACARA 2014e).  ACARA argues that the Australian Curriculum provided “a 
foundation for [students’] future learning, growth and active participation in the Australian community” (2014a, 
Home page).   
The implementation of the Australian Curriculum in Queensland commenced in 2012 with the subjects 
of English, mathematics, science and history from pre-school to Year 10.  Geography was included in 2014, 
with other learning areas and Year 11 and 12 subjects proposed for implementation over the next few years.  In 
addition to the prescription of content and achievement standards, the Australian Curriculum identified seven 
General Capabilities to be embedded in all learning areas.  These capabilities included literacy, numeracy, ICT 
(information communication technologies) capability, critical and creative thinking, personal and social 
capability, ethical understanding, and intercultural understanding.  The Australian Curriculum defines numeracy 
as: 
The knowledge and skills to use mathematics confidently across all learning areas at school and in 
their lives more broadly.  Numeracy involves students in recognising and understanding the role 
of mathematics in the world and having the dispositions and capacities to use mathematical 
knowledge and skills purposefully.  (ACARA 2014a, "Numeracy" page) 
The rationale for the inclusion of numeracy amongst the General Capabilities drew on international and national 
research that emphasised both mathematics as a distinct area of study and numeracy as an across-the-curriculum 
competency, as stated in the National Numeracy Review Report (COAG 2008).  Although clearly related, there 
are important differences between mathematics and numeracy.  The study of mathematics emphasises general 
principles, seeks to generalise beyond particular contexts, and pursues abstraction.  On the other hand, numeracy 
focuses on the practical applications of mathematics in particular contexts (Hughes-Hallett 2001).  These 
practical applications are learnt most effectively in the contexts where they naturally arise (such as the relevant 
learning area), rather than in the contrived circumstances of the mathematics classroom. 
Before the roll-out of the Australian Curriculum was completed, the current Australian Government 
commissioned a review of the curriculum.  The report of the review, whilst recommending a narrowing of the 
curriculum to ensure a focus on the basics, did not challenge the need for a national approach to curriculum 
(Donnelly and Wiltshire 2014).  The review questioned the justification of some of the General Capabilities; 
however it argued for their retention in the cases of literacy, numeracy and ICT capability.  In some instances, 
for example the early primary years, the review proposed an enhanced role for literacy and numeracy. 
Another aspect of the standardised approach to Australian schooling was the introduction in 2008 of 
national standardised testing of literacy and numeracy, known as the National Assessment Program in Literacy 
and Numeracy (NAPLAN), for all Australian students in Years 3, 5, 7 and 9.  Students are now tested biennially 
in the five domains of reading, writing, spelling, grammar and punctuation and numeracy.  Aggregated 
NAPLAN results for individual schools are published by the Australian Government on My School (ACARA 
2014f), a dedicated publicly-available web-site. 
Whilst the Australian Curriculum and NAPLAN testing have placed numeracy (together with literacy) at 
the forefront of what Australian schools must do, it has been left to individual schools to determine how they 
meet the Australian Curriculum requirement of implementing numeracy across all learning areas of the 
curriculum (referred to as cross-curricular numeracy) (Carter 2014).  There is a growing body of literature 
giving examples of pedagogies of particular teachers that embed numeracy in various learning areas (for 
example, Cooper et al. 2012; Geiger et al. 2013; Gibbs et al. 2012), but there are few studies of this issue from 
the management perspective.  Implementation of numeracy across the curriculum is particularly challenging for 
secondary schools, which are typically larger, have several layers of management, and divide the curriculum 
into a series of discrete learning areas taught by different teachers.  By focusing particularly on the actions of the 
school managers and mathematics teachers in three secondary schools, this paper responds to the research 
question: How do selected Queensland secondary schools interpret and apply the Australian Curriculum 
requirement to embed numeracy throughout the curriculum? 
Theoretical Framework 
The numeracy practices in the three schools participating in the study were interpreted from a social 
constructivist perspective, which posits that reality is constructed by humans as they engage with the world, 
influenced by their different experiences and their cultural and social backgrounds (Crotty 1998; Guba and 
Lincoln 1994).  From this theoretical perspective the varying interpretations of the term numeracy can be 
explained. 
The meaning of numeracy given in most standard dictionaries relates to the use of arithmetic in concrete 
(non-theoretical) situations, for example, the Oxford Dictionary (Oxford dictionary of English  2010) defined 
numeracy as “the ability to understand and work with numbers”.  However, in the past 20 years the educational 
use of the word numeracy1 has evolved to mean more than just arithmetic skills, as reflected in the Australian 
Curriculum definition of numeracy provided.  The common features of recent educational definitions of 
numeracy include: a knowledge of mathematics (content and skills); the use of those skills in various contexts 
(usually relating to life, work, and learning generally); and relevant personal qualities (such as initiative, 
confidence with, and willingness to use, a quantitative approach to solving problems).  These elements have 
been identified as mathematical numeracy, contextual numeracy and strategic numeracy, respectively (Willis 
1992). 
Goos, Dole and Geiger (2011) proposed a model of numeracy that takes into account knowledge, 
technology and work.  It included the features of earlier definitions, described in the model as mathematical 
knowledge, contexts and dispositions.  The model introduced “tools as mediators of mathematical thinking and 
action” (Goos et al. 2010) and recognised that numeracy required a critical orientation such as selection of 
efficient methods, evaluation of reasonableness of results, and appropriateness of analysis and conclusions. In 
addition, Perso (2011) considered the use of the word numeracy in the context of NAPLAN tests.  She proposed 
that, whilst the name of the tests eliminated the need for students to decide whether to use mathematics, many 
NAPLAN numeracy questions embedded mathematics in a way that required them to determine the methods to 
be used.  However, the tests included some items that were purely mathematical, free of context.  Perso 
                                                          
1 In some countries numeracy is referred to as quantitative literacy or mathematical literacy. 
concluded that the NAPLAN numeracy tests are an imperfect representation of numeracy.  However, it is likely 
that many teachers’ construction of numeracy is influenced by the content of the tests. 
From a socio-constructivist perspective teachers’ discourses draw on different constructions of 
numeracy.  This study has identified five possible interpretations of numeracy in addition to the generally 
accepted definition.  First, the historical association of numeracy with competence in basic arithmetic is still 
prevalent amongst non-educators and, possibly, teachers unfamiliar with mathematics and numeracy.  A second 
use of the term ‘numeracy’ is found in some schools (including one of the schools in this study) as the name of a 
curriculum program in remedial mathematics.  The increasing practice of labelling primary and lower secondary 
school mathematics courses as ‘numeracy’ is a third area of potential confusion.  Fourth, the production of 
curriculum support materials for the teaching of numeracy that closely resemble mathematics teaching resources 
(QSA 2012) can cause some teachers to regard ‘mathematics’ and ‘numeracy’ as synonymous.  Finally the 
misleading labelling of NAPLAN tests as ‘numeracy’ (Perso 2011) encourages teachers to believe that these 
tests exemplify the definition of numeracy.  All of these constructions tend to blur the distinction between 
school mathematics courses and numeracy, and explains the prevalent view amongst non-mathematics teachers 
that numeracy is the sole responsibility of their mathematics colleagues.  Without an agreed interpretation of 
numeracy in a school, the many constructions of numeracy can lead to confusion, with profound implications 
for discourses and practices in schools. 
Methodology 
This paper draws on data collected as part of a doctoral study that investigated the actions of 
management and teachers in three Queensland secondary schools in relation to standardised testing of numeracy 
during 2013 (Carter 2014).  The doctoral study adopted a multiple case study design (Simons 2009; Stake 
1995).  Participants in that multiple case study were three secondary schools, selected on the basis of maximum 
variation (Miles and Huberman 1994) to allow an examination of their differences and similarities.  The 
providers of school education in Australia are usually described as belonging to one of three sectors: 
government; Roman Catholic; and independent.  One secondary school was selected from each sector.  The 
common features shared by the schools included the fact that they were large, coeducational secondary schools 
located on the fringes of Brisbane and were required to implement the Australian Curriculum in mathematics in 
2012. 
Data were collected in the doctoral study using a variety of methods (Denzin and Lincoln 2003; Miles 
and Huberman 1994), including semi-structured individual and group interviews (involving three principals, 
four curriculum leaders, five heads of mathematics and/or numeracy, and 23 other teachers of mathematics 
and/or numeracy across the three schools).  Questions relevant to numeracy explored school policies and 
priorities; management structures and arrangements; attitudes of teachers in other learning areas; approaches 
taken in preparing students for numeracy testing; new/changed/discontinued practices; and resourcing.  Whilst 
the school managers were selected for interview on the basis of the relevance of their duties to the issues being 
investigated, all mathematics teachers in the three schools were invited to attend focus group interviews.  In 
addition to interviews, data was collected from seven lesson observations and the analysis of 48 emails and 23 
other documents such as school handbooks and annual reports. 
The analysis of the data in the doctoral study started with the production of agreed transcripts of 
interviews (individual interviews were audio-recorded and focus group interviews were video-recorded).  The 
transcripts, emails, and documents were coded in two stages using a thematic approach (Saldana 2013).  The 
categorisation of the data into groupings (such as context, policy and practices, curriculum and assessment, 
numeracy and pedagogy), led to the identification of patterns and themes.  The analysis initially focused on each 
school or case and then a cross-case analysis of the schools was conducted.  It was during the data analysis stage 
that the varying understandings and differing development and management of numeracy across the school 
emerged as important themes.  This paper reports on the data analysis relevant to the interpretation and 
application of the Australian Curriculum requirement to embed numeracy throughout the curriculum. 
Results 
Case 1:  a government high school. 
Context:  The first case study was of a school owned and operated by the state government with more 
than 1000 students from Years 8 to 122 and 90 full-time equivalent teachers in 2013.  The socio-economic 
background of the student population is below average, measured in 2013 as 920 by the Index of Community 
Socio-educational. Advantage (ICSEA)3.  The school’s NAPLAN results have consistently been below the 
                                                          
2 At the time of the study, Queensland schools at secondary level enrolled students from Year 8 (aged 12 
or 13 years) to Year 12 (aged 17 to 18 years).  
3 ICSEA has been developed by ACARA to allow an understanding of the educational advantage or 
disadvantage of students in a school.  It takes account of parental occupation and education, location of the 
school (metropolitan, regional, rural, or remote), and the proportion of Indigenous students enrolled at the 
school.  The mean ICSEA value is 1000 (ACARA 2013). 
Queensland average, with more than 70% of Year 9 students in 2013 below the National Minimum Standard in 
at least one of the NAPLAN domains, and 4% below in all five domains.  This has led to an explicit focus on 
literacy and numeracy in the school.  According to a senior manager: “[the] core focus is literacy and numeracy.  
That’s our core business, and everybody in the school knows that.  All teachers across all areas know that 
they’re responsible for it.” 
The low-socio economic status of the school entitled it to additional government funding, resulting in 
total recurrent funding in 2012 of $A15 630 per student.  The principal used part of this funding to supplement 
the school’s management structures with several new positions, including a deputy principal with responsibility 
for improving literacy and numeracy, and a Head of Numeracy to work alongside the Head of Mathematics. 
The school collected a lot of assessment data about students, including school-based assessment, 
commercial testing, and NAPLAN practice tests.  Teachers were expected to be familiar with the data and make 
use of it in their pedagogy.  As a result, all teachers understood the extent of the literacy and numeracy problems 
in the school.  The successful communication of the management’s vision for the school, and the recognition by 
teachers that students’ success in any learning area required well-developed literacy and numeracy skills, 
created an environment in the school where all staff supported the goal of improving these skills. 
Numeracy policy and practices:  The word numeracy was used in two different ways at the school.  
First, it referred to the use of mathematics in life-related situations, including in other learning areas.  Second, it 
was the name of a Year 8 subject that focused on remediation in mathematical skills.  Whilst these uses were 
closely related, there were subtle differences. 
The senior school management had a key objective of ensuring that students are equipped with the 
numeracy skills that they need for their lives beyond school.  The use of the word numeracy in this context is 
consistent with Goos et. al. model of numeracy (2011).  The Head of Numeracy had a similar perspective: 
Numeracy is just really mathematics for real life and preparing the kids to be able to function 
mathematically in their everyday life.  Where mathematics is more curriculum-based and 
preparing kids for different parts of their career or if they need higher level maths, whereas 
numeracy I think the main focus is just preparing them to be able to be skilled in general life and 
have mathematical ability to be able to survive in life. 
This construction of numeracy focused on the uses of mathematics. 
The other use of the word numeracy was as the name of a remedial mathematics course for Year 8 
students.  Students learnt the Australian Curriculum mathematical content in the subject of mathematics.  
However, the Head of Numeracy explained that many students struggled to succeed in mathematics: “a lot of 
kids just get lost in the classroom and we would probably have maybe 25, 30 per cent passing maths”.  
Consequently all Year 8 students were required to take another course called ‘literacy and numeracy’.  This 
program was allocated one full line in the school’s timetable (matching the timetable allocations for English and 
mathematics), obtained by a reduction in the time devoted to the ‘elective’ subjects.  In this context the Head of 
Numeracy explained that: “numeracy … is separate to maths, but basically it’s filling in all the gaps that they 
need for maths”.  According to a teacher of the Year 8 course in numeracy, “It’s about diagnosing the students 
and finding where their deficiencies are and where their strengths are and trying to make it as differentiated as 
possible”.  In this context, numeracy was not about the uses of mathematics, but sought to overcome deficiencies 
in mathematical skills.  In this respect, the school’s managers and teachers had developed their own, socially 
constructed, view of numeracy that did not align with the generally accepted numeracy theory (Goos et. al. 
2011). 
It could be argued that the unusual construction of the meaning of numeracy is insignificant.  However, 
one of the disadvantages of using ‘numeracy’ to describe a course of study that all Year 8 students undertake 
was that it suggested to other teachers that students were already ‘doing numeracy’ (even if it was really 
remedial mathematics), so there was no need for the teachers to explicitly deal with it in their own lessons.  For 
example, in the context of discussing NAPLAN results, the Head of Mathematics stated “My job’s not 
numeracy, my job’s mathematics”.  The implication is that the teaching of numeracy is someone else’s 
responsibility. 
Cross-curricular approach:  In contrast to the school’s approach, the Australian Curriculum requires 
that numeracy (as a General Capability) is deeply embedded in all learning areas (ACARA 2014a).  Whilst the 
curriculum materials provide some guidance about numeracy for all teachers, it is the individual teacher’s 
decision as to how the numeracy concepts are developed in his/her classroom.  Without an audit of numeracy 
practices in all learning areas, school managers could not assume that numeracy was being taught on a cross-
curricular basis, especially if the teachers believed that numeracy was taught elsewhere. 
The Head of Numeracy explained that, whilst priority had been given to addressing deficits in students’ 
basic mathematics skills, the embedding of numeracy in other learning areas would become more prominent for 
the school in the future.  The responsible senior manager stated that this would be challenging, as there were 
many teachers in the school who believed that they had not been trained to teach numeracy and lacked 
confidence in numeracy.  Additionally, whilst some subjects (such as science, technology, and home economics) 
had considerable scope for embedding numeracy, such opportunities were less obvious in other subjects.  A 
curriculum-wide approach to numeracy would require professional development of teachers and the active 
involvement of all managers to identify the numeracy opportunities in each subject to ensure that explicit 
teaching of numeracy occurs by every teacher.  The Head of Numeracy estimated that these changes could take 
several years to implement fully. 
Case 2:  a Roman Catholic school. 
Context:  The Roman Catholic school had approximately 870 students in Years 8 to 12 and 65 full-time 
equivalent teachers in 2013.  In 2012 the school’s annual income was just over $A13 300 per student, of which 
approximately $A3 000 came from fees paid by parents.  Despite the fact that the remainder of funds were 
derived from government grants, there was no direct government involvement in the management of the school.  
This school had the lowest funding levels and highest student-teacher ratio of the three schools in the study. 
The co-educational school accepted students of all abilities, but lengthy waiting lists for enrolment 
allowed it to favour students from the Roman Catholic tradition.  The socio-economic background of the student 
population has recently been improving, with an ICSEA value of 1020 (slightly above average) in 2013.  The 
Curriculum Coordinator advised that literacy and numeracy were not generally seen to be a problem, with the 
mean school results in NAPLAN testing similar to, or higher than, the means of other schools in similar 
circumstances. 
Numeracy policy and practices:  At the school, whilst there appeared to be an understanding that 
numeracy should be embedded across the curriculum, it did not seem to translate into action.  For example, the 
Principal explained: “I’d like to see a lot more done in the integration across subject areas with literacy and 
certainly with numeracy.  Numeracy, as you know, is not isolated to mathematics, but it certainly lends itself to 
that area.”  The Curriculum Coordinator confirmed this view: 
Researcher:  Do you see any differences between mathematics and numeracy and, if so, what are 
they? 
Curriculum Coordinator:  We keep looking at this – but no not really, the only difference is that 
most people see numeracy as the maths that is used in other subjects. 
Researcher:  Who is responsible for the delivery of numeracy at the [school]? 
Curriculum Coordinator:  Everyone of course, same as literacy – but usually it gets dumped with 
maths. 
The managers all recognised the tension arising from the understanding that numeracy was the responsibility of 
all teachers whilst the numeracy practices within the school focused mainly on mathematics. 
Cross-curricular approach:  Whilst individual teachers may incorporate numeracy in their pedagogy, 
there did not appear to be a school-wide, coordinated and explicit approach to embedding numeracy.  The Head 
of Mathematics did not see it as one of his responsibilities.  The Curriculum Coordinator described the school’s 
requirement for the science teachers to take responsibility for conducting NAPLAN numeracy practice tests as 
evidence of numeracy being embedded in other learning areas.  This is ‘tacked on’ rather than embedded 
numeracy and was resisted by several science teachers.  It did not assist the mathematics teachers in obtaining 
information that might inform their instruction.  Crucially, the addition of the unwelcome ‘numeracy’ task that 
was unrelated to science was unlikely to engender the cooperation needed from the science teachers to 
implement a genuinely embedded model of numeracy in the future. 
The Curriculum Coordinator identified his monitoring of work programs4 as another action taken to 
embed numeracy across the curriculum.  However, a review of work programs does not ensure that numeracy is 
incorporated into the pedagogy of every teacher.  The Mathematics Coordinator suggested that numeracy would 
be embedded in other learning areas through the use of textbooks written for the Australian Curriculum:  “I 
would expect that text writers have [numeracy] as an overriding flavour in the creation of textbooks, and hence 
use the opportunity to embed the General Capabilities into the topics being addressed”.  Inclusion of numeracy 
content in a textbook or a work program does not ensure that students are given the opportunity to learn that 
content or develop those numeracy skills. 
The Curriculum Coordinator explained that when he first commenced in his position he tried to 
encourage a cross-curricular approach to numeracy, but “it didn’t happen”.  When asked why, he stated that 
many teachers were unwilling to give any priority to numeracy.  They considered that numeracy was “not their 
job” and were reluctant to use their limited class or preparation time for content that they believed should be 
delivered in mathematics.  In the same interview, the Mathematics Coordinator argued that many non-
mathematics teachers had a “fear” of numeracy.  Some of them had not studied mathematics beyond Year 10 at 
school and consequently lacked the confidence to take a quantitative approach to their subject.  Because teachers 
did not understand what numeracy entailed, they lacked a vision of how to apply numeracy in their learning 
areas.  These tensions illustrate the challenges in adopting a cross-curricular approach to numeracy with limited 
professional development and resource support. 
                                                          
4 A work program is the method used by Queensland schools to ensure the delivery of the Australian 
Curriculum in a particular learning area.  The document typically includes details of the content, timing, 
resources and methods to be used. 
Case 3:  an independent school. 
Context:  The third case study was of an independent school owned and operated by a Protestant church.  
The school’s annual income in 2012 was $A14200 per student (ACARA 2014f) inclusive of school fees of 
approximately $A6500 per student.  Although more than half of the school’s funding came from government 
grants, the government had no direct involvement in the school’s management. 
In 2013 there were nearly 1800 students (including primary students) and 125 full-time equivalent 
teachers in the school.  The school had an open enrolment policy, although behavioural issues and support for 
the philosophy of the school were taken into account.  The school did not offer scholarships, nor were elite 
students favoured for entry.  Approximately 5% of students required additional academic support.  The socio-
economic background of the student population was above average and increasing (ICSEA value of 1 070 in 
2013).  For most students, literacy and numeracy was not seen to be a problem, with the school results in 
NAPLAN testing well above state means. 
Numeracy policy and practices:  For many in the school, numeracy and mathematics were synonymous, 
for example, the principal said: “We certainly do tell people all the time, HoDs [Heads of Department] and 
others, that your role is to be doing [literacy and numeracy] … in your curriculum area.  However, I still think, 
probably, they don’t get that as much as they could or should.  Probably.  I think that literacy is still the English 
people, it’s still taking the lion’s share of responsibility for that, and numeracy, maths.”  The two teachers with 
leadership in mathematics did not share this understanding of numeracy: “I don’t sort of see them [mathematics 
and numeracy] related.  Teaching mathematics well is going to improve their mathematics.  A by-product might 
be that they improve their numeracy skills as well.  I don’t see the two as a cause and effect.” (Head of 
Mathematics).  In a similar vein: “I’m not numeracy.  I’m just mathematics.” (Middle School Mathematics 
Coordinator).  These comments have logic only if it is understood that numeracy is the application of 
mathematics to other subject areas.  In other words, the teachers distinguished between mathematical numeracy, 
which is generally taught in mathematics, and contextual numeracy that often arises outside the mathematics 
classroom (Willis 1992). 
If numeracy and mathematics were different, then the question arose as to who was responsible for 
numeracy in the school.  The Middle School Mathematics Coordinator explained that it was not necessarily a 
straightforward issue: 
Well, we’ve been trying to let other teachers know.  It’s a very hard thing to have other HoDs 
understand that numeracy isn’t maths and vice versa.  And that it’s embedded in the curriculum. 
…. Yeah.  It’s not something that I think they have really grasped as their responsibility as well.  
It’s a bit of a battle to get that. 
The Head of Mathematics did not consider that he had a leading role in the embedding of numeracy beyond 
mathematics: 
I probably would like to see, even though I wouldn’t like to be the one who is managing it, to 
have a … numeracy committee … where, across faculties, we try to introduce some of these 
concepts, some of the mathematical things that are actually taught directly, like say ratio or 
fractions or percentage.  The other faculties can see when they’re involved. 
These different views are attributable, at least in part, to different understandings of numeracy. 
Cross-curricular approach:  As a General Capability of the Australian Curriculum, numeracy should be 
addressed in all learning areas.  A curriculum leader had leadership of the entire curriculum, including numeracy 
but, at the time of the study, there did not appear to be a person with specialist mathematical knowledge willing 
to provide leadership in the cross-curricular management of numeracy.  The Curriculum Leader identified three 
challenges in embedding numeracy in other learning areas.  First, some heads of departments may not be 
committed to the idea of embedding numeracy in their subjects.  The Head of Mathematics supported this view: 
“I don’t want to be the one leading it.  I’m willing to add weight to push it along, but I don’t want to be the main 
driver.  I’ve done those sort of things before and you end up doing 90% of the work and everybody just wants to 
trail along and not take an active interest in it.”  A second challenge identified by the Curriculum Leader was 
resistance from teachers in other learning areas to the use of their limited teaching time to address content that 
they think should be taught in mathematics, suggesting that they saw numeracy as an ‘extra’, requiring more 
time, rather than an integral part of the lesson content.  Finally, the Curriculum Leader stated that there may 
have been concerns amongst some teachers about their ability to teach numeracy: a lack of confidence in their 
own mathematical abilities; a limited understanding of numeracy; or insufficient training in how to incorporate 
numeracy into their pedagogy.  The Curriculum Leader had started to work with all the heads of departments to 
“make [them] aware of what numeracy is and how they can be involved in improving the numeracy of all of our 
students.”  As a first step, he was compiling a bank of test items from NAPLAN and other external tests that 
required the application of numeracy to other learning areas. 
Discourse within the independent school was complicated by the different constructions of numeracy at 
the various levels of management.  The view that numeracy had limited application to mathematics lessons 
allowed the leaders of mathematics in the school to argue that they should not be responsible for numeracy in 
other learning areas.  It contrasted with the perspective of the senior managers who saw close links between 
mathematics and numeracy. 
Discussion 
This study investigated the approaches taken by three schools to interpret and apply the Australian 
Curriculum requirement to embed numeracy throughout the curriculum.  It found many similarities in the 
approach to numeracy in the three schools. 
First, in each school ‘numeracy’ had a different meaning for school managers and teachers.  The senior 
managers in each school considered that the mathematics teachers had some responsibility for numeracy, 
although other teachers should, ideally, take a greater role in this area.  All of the managers interviewed 
understood numeracy to be generally about the practical application of mathematics in a variety of contexts, 
although there was less clarity about the relationship between mathematics and numeracy.  However, the three 
Heads of Mathematics did not believe that they were responsible for the delivery of numeracy in their schools.  
In two of the schools the mathematics leaders distinguished between the content of mathematics lessons and the 
numeracy skills that they considered should be taught in other learning areas.  This is best explained from a 
social-constructivist perspective acknowledging that meaning varies between groups and individuals and is 
influenced by varying training, experiences and interactions with teaching colleagues (Guba and Lincoln 1994).  
The consequence for the schools was confusion in administrative practices, policy development, and leadership 
in relation to numeracy. 
A second similarity between the cases is that, contrary to the stated views about numeracy being linked 
to context, no processes were identified in any of the schools to ensure that numeracy was being developed in all 
curriculum areas.  None of the schools appeared to follow the models of numeracy that gave primacy to context 
(Goos et. al. 2011; Willis 1992).  This was a missed opportunity for the schools and their students.  Further, it 
represented a failure to comply with the expectations of the Australian Curriculum. 
A possible explanation for the limited nature of cross-curricular numeracy in all three schools is that it is 
not an easy thing to do (Hayes 2010).  Managers in all three schools identified similar challenges in embedding 
numeracy throughout the curriculum and the Catholic school was able to point to a previous failed attempt.  
These challenges included: limited understanding of numeracy (including some teachers’ difficulty in 
identifying numeracy opportunities in their learning area); a lack of commitment (possibly linked to the 
mistaken belief that numeracy is the responsibility of others in the school), and inadequate skills (including 
confidence in using quantitative approaches and a perceived lack of training).  Further, the association of 
literacy with numeracy in many discourses may have encouraged the misconception that the same methods can 
be used to embed both capabilities. 
An issue raised by the managers in all three schools is that many non-mathematics teachers resisted the 
use of their valuable teaching time to address content that they believe should be learnt in mathematics.  Those 
teachers appeared to have a view of numeracy that is the reverse of that held by their mathematics colleagues: 
mathematics teachers argue that numeracy should be developed in contexts outside the mathematics classroom, 
whilst other teachers consider that numeracy is part of mathematics.  Examining this dichotomy through the lens 
of the Goos et. al. model of numeracy (2011), mathematics teachers overlooked the importance to numeracy of 
the mathematical knowledge and use of mathematical tools that are generally developed in mathematics 
classrooms.  On the other hand, teachers in other learning areas did not consider the importance of practical 
contexts and the contribution that they could make in developing positive dispositions towards quantitative 
approaches to problem solving.  The uncertainty about where numeracy should be taught stemmed from the 
confusion between numeracy and mathematics identified earlier.  English teachers have argued for some time 
that all teachers are teachers of literacy, with some success.  Mathematics teachers may need to follow their lead 
in establishing that numeracy does not belong to a particular learning area and should be addressed in every 
classroom. 
Responsive curriculum and pedagogies that are rigorous and appropriate to the school context take time 
to develop (Comber and Nixon 2009).  To resolve the dilemma caused by the different constructions of 
numeracy in schools, secondary school managers need to consider greater professional development 
opportunities (for example, to expand teachers’ understandings, further develop quantitative and pedagogical 
skills, and provide mentoring).  Limited school-wide progress will be made in embedding numeracy without 
clear guidelines and preparation. The history of cross-curricular literacy and numeracy has not been positive 
with the identification of concerns such as the “lack of rigour” and the possibility of students not learning the 
“fundamental skills in the key subjects” (Hayes 2010: 384).  Short time frames for implementation and 
development also add to confusion and misunderstanding.  Funding too is needed to support both professional 
development for teachers who may have different constructions of numeracy and varying levels of numeracy 
skills (COAG 2008), and to finance a review of the school’s curriculum and assessment practices.  The lower 
income level of Catholic School made it more difficult to devote the resources needed to ensure the effective 
embedding of numeracy in all curriculum areas – an issue that is of relevance to all low income schools. 
To summarise the similarities between the schools, embedding numeracy in all learning areas requires 
more than provision in curriculum documents or websites, or statements in school policies or at staff meetings.  
As schools are guided by the actions of curriculum authorities, explicit support for cross-curricular numeracy is 
required at that level.  At the school level, managers and all teachers need to develop a common understanding 
of numeracy.  School management must make an explicit commitment to cross-curricular numeracy that 
translates into additional training and mentoring for teachers, a review of every teaching program to identify 
numeracy opportunities, and changes to teachers’ pedagogical and assessment practices.  These changes take 
persistence, time and money to implement.  In the absence of such support, particularly from governments and 
curriculum authorities, the implementation of cross-curricular numeracy is unlikely to be feasible. 
A notable difference in the approaches to numeracy in the three cases studied is the implementation in 
the government school of a Year 8 course called ‘literacy and numeracy’ as a response to acknowledged deficits 
in students’ basic skills.  Whilst understandable, it led to a socially-constructed meaning of numeracy within the 
school that had greater alignment with the use of the word outside the educational community than it did with 
the discourse of educationalists.  As this construction of numeracy did not encourage the embedding of 
numeracy throughout the curriculum, there may be a need to rename the Year 8 course.  To achieve its goal of 
incorporating numeracy into the pedagogy of all teachers, the school needs to reconsider what numeracy is and 
to assist teachers in developing the skills needed to take advantage of numeracy opportunities as they arise in 
every classroom. 
The lack of commitment to cross-curricular numeracy was evident in all three schools.  At the 
management level it was evidenced by a failure to give adequate priority to cross-curricular numeracy and to 
commit the resources and support needed for its implementation outside the learning area of mathematics.  In 
secondary schools, which are generally structured and resourced around learning areas, the pressure to 
successfully implement curriculum change within those learning areas has resulted in many of the General 
Capabilities, which cut across learning areas, receiving scant attention.  At the individual teacher level there is a 
lack of commitment by many non-mathematics teachers to the explicit teaching of numeracy.  However, 
teachers and schools are not entirely to blame for this situation.  They were left to interpret how they would 
implement cross-curricular numeracy with little leadership from governments and curriculum authorities other 
than statements on websites managed by ACARA (2014a) and the Queensland curriculum authority (QSA 
2014).  The short time frames for the development and implementation of the Australian Curriculum resulted in 
a lack of preparation time for schools.  The development by curriculum authorities of some classroom-ready 
units of work and associated assessment items that deeply embed numeracy in each learning area and year level 
may encourage busy and/or apprehensive teachers to take the first step towards explicitly incorporating 
numeracy in their pedagogy.  Those responsible for periodically reviewing the accreditation of schools might 
give more attention to progress in implementing the General Capabilities of the Australian Curriculum.  
Practical support for cross-curricular numeracy by governments and curriculum authorities could be expected to 
translate into increased attention in schools. 
Although a multiple case study approach was selected to permit an understanding of the complex 
relationships that exist in schools, it is not possible to generalise beyond the three cases.  In other words, it 
cannot be assumed that any of the cases were typical of other schools, either in their own educational sector or 
more generally.A feature of the case study approach is that the cases are bounded.  Numeracy is a part of every 
learning area, however, the focus of this study was restricted to the school managers and the teachers of 
mathematics.  A broader study might take into account the views of wider range of teachers.  A second 
boundary of the study was that it was restricted to changes during 2013, which may not have been typical of 
other years. 
Conclusions and significance of the study 
Given the Australian Curriculum focus on embedding numeracy across the curriculum, the lack of 
coordinated cross-curricular action in numeracy in the three schools studied is a concern that needs to be 
addressed.  The experience of the three schools studied points to the difficulty that arises when teachers do not 
share the cross-curricular vision of numeracy present in the Australian Curriculum.  Managers in all three 
schools identified teachers’ commitment, understanding, or skills in relation to numeracy as significant barriers 
to the successful implementation of numeracy throughout their school.  Adoption of the Australian Curriculum 
expectations will require: (a) greater support from curriculum authorities; (b) the explicit commitment and 
support of school leaders, (c) a review of curriculum documents and pedagogical practices in all learning areas, 
(d) professional development of teachers and (e) most importantly, the provision of the funding needed to 
undertake these activities.  Whilst beyond the scope of this paper, teachers’ lack of skills in numeracy has 
implications for pre-service secondary teacher education courses and the minimum requirements in mathematics 
for admission to these courses. 
To date, schools and curriculum authorities have not generally acknowledged the range of challenges 
associated with implementing the General Capability of numeracy.  Without this, the cross-curricular 
development of numeracy skills is unlikely to succeed. 
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